The chemical composition of human tears is complex, as they contain lipids, proteins, and other elements dissolved in fluid secretions of the lacrimal gland. The protective properties of the protein fractions in health and disease have long been appreciated, but only recently has their enormous complexity become apparent. At least 60 components of the tear protein fraction have been demonstrated,' among them the specific and non-specific immunoglobulins. These form the first line of defence against an external infection and seem to be more effective than the systemically produced antibodies.2 IgA is secreted in tears,3 being locally produced in the lacrimal gland, and differs chemically and immunologicalty from its serum counterparts. 4 The non-specific proteins include lactoferrin and lysozyme secreted by the lacrimal acinar cells56 and known to inhibit bacterial multiplication. Different estimates of their concentration have been reported. Lactoferrin, one of the major tear proteins,' was first identified in tears in 1966,7 but little is known of how the levels alter in disease, except that there is a reduction in the dry eye patient. Similarly, caeruloplasmin, a glycoprotein carrying copper, has been identified in tears by immunoelectrophoresis' and by the use of monospecific antisera,3 but it has not yet been determined how age or ocular disease affects these levels. Furthermore, a combined or simultaneous study of the specific and non-specific tear The purpose of our study has been to measure the normal concentrations of the immunoglobulins IgA and IgG and the tear proteins lysozyme, lactoferrin and caeruloplasmin. Our findings have been compared with those of other reports where different techniques were used. Secondly, we wished to establish for the first time the normal concentration of lactoferrin and caeruloplasmin, and thirdly we wished to determine whether age-related changes occur in the tear film protein components other than lysozyme.
Material and methods
Selection ofsubjects. Fifty-five subjects were selected for this study; their ages varied from 20 to 82, covering the different age groups equally. The majority of them had no ocular history, but a few cases with macular degeneration were included in the older age groups.
Collection of specimens. Tear fluid was collected on Whatman no. 1 filter paper discs, 5 mm in diameter, which were placed in the lower fornix of the unanaesthetised eye."' The volume of tears collected was determined by weighing the paper discs in their bottles before and after collection. Every effort was made to avoid injuring the ocular tissues, thus inducing excess lacrimation.
Assay ofproteins. The concentrations of IgA, IgG, lysozyme, lactoferrin, and caeruloplasmin in the tear fluid collected were estimated by ELISA' with tear eluates collected as neat tears on filter paper discs to which phosphate buffered saline was added. "' Tear volume. This was estimated by the modified Schirmer's test " in the unanaesthetised eye by measuring the length of filter paper wetted over 5 minutes which had been placed in the lower fornix. A modified version of Schirmer's I test was used, whereby the Schirmer strip was moved to another site within the lower fornix if wetting had not occurred after 2 minutes.
Results
The mean concentrations of the tear proteins for each decade are shown in Table 1 . The age-related changes 
Numbers in parentheses are standard deviations.
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.5O. of the specific immunoglobulins ( Fig. 1 ) and nonspecific antibacterial proteins are given (Fig. 2 There was a strong positive correlation between lysozyme and lactoferrin (Fig. 4) and between IgG and caeruloplasmin (Fig. 5) . Both IgA,'2 '" while others'7 have found the to be much higher at 79 mg/dl. This times the concentration of IgA as m same authors. It is likely that these higi result of using incompletely absorbed technique of detecting the specific imr so that there was significant cross-real being measured as IgG. Our mean age was 2 mg/dl, but in some cases there w concentration in the older group. T explanation is increased concentration tear flow. This is confirmed by the find concentration increase in caeruloplas be formed by hepatocytes. 8 A ratic and caeruloplasmin thus has use particularly in tear evaporation states Lysozyme, perhaps the most wide tear protein, has been estimated by the plate " with hen egg lysozyme standar mean age-adjusted value of 100 mg/dl, lysozyme standard, which compare values of 170 mg/dl found with the lyso and 130 mg/dl by a less sensitive an immunoassay method. 21 We found levels started falling after the age of decrease of 1 mg/dl per year of age, rate of decline as that for lactoferr reports exist as to the effect of age on 13 some reporting no change,2' while gradual decline with age. l 19 20 22 Thos cannot detect a decreasing concentrati likely to be using an insensitive metho Lactoferrin levels were found to ha adjusted value of 140 mg/dl, confirmi Broekuyse, 23 There are still a large number of tear proteins that ly investigated remain to be studied and quantified before the defenlysozyme/agar sive mechanism of the tears against external infection ds. We found a is fully understood. We have estimated the concen-, using a human tration of 5 tear proteins and, by so doing, hope to be s with higher able to evaluate their significance in pathological )plate method '9 
